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(57) ABSTRACT

An array substrate and a manufacturing method therefor.
The method comprises: patterning a first metal layer by
means of a first photomask so as to form a gate electrode
(21) and a first conductor (22) which are arranged at an
interval; patterning a semiconductor layer (40) and a gate
insulating layer (30) by means of a second photomask so as
to form a through hole (23) which Is exposed out of the first
conductor (22); patterning the semiconductor layer (40) by
means of the gate electrode (21) and the first conductor (22)
so as to form a first channel region (43) and a second channel
region (44) which are arranged at an interval; and patterning
a second metal layer by means of a third photomask so as to
form a source electrode (51), a drain electrode (52) and a
second conductor (53) which are arranged at intervals,
wherein the second conductor (53) 1s in contact with the first
conductor (22) via the through hole (23). By means of the
manufacturing method for the array substrate, the semicon-
ductor layer (40) and the gate insulating layer (30) are
patterned by means of a photomask, so that the production
costs of the array substrate are reduced, bridging between
the first conductor (22) and the second conductor (53) 1s
realized using a relatively simple method, and the produc-
tion efliciency of the array substrate 1s further improved.

8 Claims, 4 Drawing Sheets
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' Providing a substrate, depositing a [irst metal layer on the substrate, S 1 01
i and patterning the first metal layer through a first mask (o form a
. gate electrode and a first conductive layer which are disposed at an

interval

.....................................................................................................................

Depositing a gate imsulation layer on the gate electrode and | pd
the tirst conductive layer

Depositing a semtconductor layer on the gate insulation layer, |
and patterning the semiconducior layer and the gaie L
insulation layer through a second mask to expose a through

hole of the first conductive layer

Patterning the semiconductor layer through the gate electrode | /
and the first conductive layer to form a first channef region
and a second channel region which are disposed at an interval
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~ Deposiing a second metal layer on the first channel region and the S-I 05

second channel rewion, and patterning the second metal layer through .,

a third mask to form a source electrode, a drain electrode and a

second conductive layer which are disposed at intervals, wheretn, the

 second conductive layer is contacted with the first conductive layer
through the through hole

FiG |

T ’ 'y ™
Y Y
? E A
-I" - "' ] 1.' L ]
et P e

FIG 2A



U.S. Patent Feb. 27,2018 Sheet 2 of 4 US 9.905.470 B2

=fm wiyg @ o LI L LETAL AN ] " Ty wig w7 e gy gt Tt e v = wiy p" - L ] - w F = piy w" -y 'y v -Tw nw v iy @t e -l ! Ty win »" - v .yt iy " ow = vy v v r vty " ow = w'w v.lx w w" Twfy iy et

F.'ﬂ- e I e e I o R T R A I P R T e T "\'l-.""\'l.‘\-n."\'l-' e I T T e o e o T R o o e T T T A O e i A s A ta a F“-"‘I"-‘\'I--*""\'I e i e R T s o A 2% e et e ﬂh"\-l"-'hl' 'h.‘\-l
I:l._‘h' ..'I:l:..i-?i'lr -l;l N a, 4, L R | LI " 1,4 & ® i-I'i.‘.- .-.‘_'I;ll‘..i'.'l: -'l;l.i-l'._-l;l.-.' 'i'lll-i ‘i,i‘. I; 1;i.i I'.-l.i'.' 'h_-1:i‘h,l‘i'l, 1,- i l.i_‘!,l‘i‘ .-h- :I“..l LALLM |;l L AL M L i' '.-'l i.i i wew, l LALLM
I it e N afe TN & T ot TN T aiCe i UL ol b L o U0 - 'Il"'l-ll‘-‘il. R e T e T N e T e ] K. Ly N aCn 1 [ afie T N e - " K i L Ly N s ‘Il""i-
ill#l'--illl_ill_dt L ) L B il W 4 - wa .a - . .4 e bm oy ma el s b s va ks o ] L L] a2 g vk pa b T = rwa s moyad [ ] L LB -illlil'--il -ll'll_a-il_-il'-
:"*-"*-E:'*-.-*ﬂ*:: L EE : . B e Y W oy e
I, i P, L R L 1A " 3 " " . ‘e a' T L P, L Y e
‘N K . e ;L L g &Y
K bW &l ; .k - ' A
) T - e L g %
i T ! AR %
Y 3k ’- ¥ ' '_3-‘. R i L F o,
¥ .
] . ] \.‘ \‘q’ ‘%.l :
- W A .'i' I £ & .‘..'". n
LA Fedindihehe et eh i)
H - .
i ~._:\\ y #\‘. T S e
a e !l-‘q.‘ b‘q.-""!l-l-:-_ il-lq.-' L ] L L]
- F o "- it n ..,'r"-'-‘.."‘i-q- gy ¥ .'--.;:-
.y - T om " m N L om " - " . m om M n a_" " "2 g 1w " ' oa iy aom J W " oot e " - » q..l _-ll". *-" * - .i".. -
' x - 2 v . . - ey 2w . i n . 2 . - Rl e a . o " ety v = T o W T . g ey ., W
. e - _ : b shy= e . - b iy ‘m...ﬂ : . ) ™
P e e e " “a e a WAFRFL, "#‘#‘E“"#-"#"k e Whnlin " " a SPLFURL T L 4-:4-'4- o SRR, ARy M PRFRFIg A e "4-"%"1-"4- Far
T o
- -
vy PRI N
o o
ot e LN R
q. l-.a..q-..q.i-.-.q. q.-..i..q-..i-q--..i-.iq--..q-. e ma ah By e q--..i.q-..iq--..t ..i-q.-..q-.a.iq.-h...-h..q.h-q. q.-..i.q-..tq.-..i ..l.q--..q-.a.iq-.--.-.q.h..q.-.-.q. q.-..i.q-..i-q--.i .i-q.-.q-..-.q.q. i oy s wma q--..i B da - mm dp Jade ma q.-..i.q-..i-q.-.i [ -
[ o - - 4 & & L} o + & ¥ & + & - 4 & & L} o F 4 v E ] - . ol - u - +F & ¥ & 4 4 - ] - u ] [} o LI F 4 v & a . L | ad . - um v E 4 & - a 4 E u ] L o LA L L
'—"E" ‘l"‘l'. " li‘l"l'. - "i.-'-i-.-" "I.-"‘ 'l-‘. .l.-'\l-.‘l'. .l"‘ ‘l"‘l" ‘.‘i‘.'l-. ¥ "i.-"‘i-.-"‘ "I'-" "I-T 'I..-\l'bl'. ‘ il l‘l" ‘-'.I'.-.‘l'. E "ill"i-.-" "Il-"‘ 'I-' "l'l.-\l'.‘l" ‘l'" ll-"l" ‘-'ll'.-' . .‘ " l-" l - "I.-"‘ l‘-.-' .l'l‘.-\l-"l'. ‘ il 'l'r ‘-'.I'.-"‘l" ¥ "I.-"-P 'l'. ‘l" .l'"l'l ‘-'ll'.-"‘ . E \ ' '-l-. - ' l-"‘ 'I-' ‘l'
e e W PO N - LA K L i IR R e N N L M PR L B o i.lq - - I N L I N LICIL B O L -i - I LN AL I N "'n.' L LR L N = o i I LR e LN - B = b w lll - LI N
'r I-.- ‘. -'-.- Fl‘-'|. - 1-.1- --.-I- '.r F.Q- —l-- '-. —l--l " -'- I-l "-I- I--- Fllll ". - 1-.1- -'-.-I- '.r 1-'-‘ -'-I- -. —.-'-l . "l' -I-l- I-.‘ "I- I-l-- -F.‘- ". - 'l".‘ .-.i - 1-.-I- -.-I- '-. —.-'-l- "l' -'-.- I- "I- I--- -Fl‘-‘- - +.l -.-I- '.r -|-lll .I- -'-' —.--l—ﬁl- I- I-.‘- "-I- I-.-- -F.‘- ". '- -|- L] J r ll‘-‘l' I-l- I-l‘- "I- I-l-'- Fl‘- "- '- +.l'|-lll- - —.-I ‘-I- '-. r
I'I '1'.‘ -.""- 'II " -.' "1‘- " .'I 1" 'l .""‘- 1' ' —1 I' -1"' -."- 'I ' . "1‘- 'Il -.'I 1" 'l ." 1' '1 —1"- I'. -“"" -"- " "l-.- 'I‘" I“"I L' " 1"‘"“- 1' ' I' l b 1"-1' '1 ."-1' -1". .' " " '.- "1' "‘ .-‘ } "'." -“-" l‘. i l . 'I‘" '1 . 1' " b 1'- ' -t
i & ol e ok o owh gk W X A - q- - h--irl-q-t-q- wdh ek b wk i e e i LN LR I ) i t-q---t- . L R A Y A - tq-t-q- -
.-"H"-h.--‘_'-n..-".-‘.‘-‘ -"'-n.-‘-n."-"‘\-. "..‘\-."'-h'-.-"-..'-. BLE_ D -“--‘1.-""\-."*..‘-.."1.'-.-"-.. '-.-“-""\--‘ -"‘--‘-n.-"‘\- -“--.'hln"'\-"-"-.""-h.‘-‘.s L R Wy ' :‘:"'-.."-u'-.-"-.. "-..-“-""-..-‘ -"ﬁ.-‘-n."d'-.."\-
-'m - R 'R N R PFF ‘E R F R ‘B N ~E W - By - CRF B BF —'H » '--.'I'-' 4 M --l-ll- ' . -r'l-I-'-

B g e a W M o

'?!f!iiif i!!!!iﬁ._{.

ot
Tl g a1 .‘*'-..."-..."*'-.. "-...""-.."'-.h.‘ "-.'-..."-..""-.\.* R R L e i I ."'-..."-...‘*'-.. N

T

. 3. T . ‘. ;."1 \‘:;\l\'zi}.‘\ ‘..'-}'-:\ -".;\-c\‘:\ k.‘.5\\“...\ \5\%{:::;:}:%: S :
. et ] ny v 1‘ - . ".-:_; . )
DN ’*\‘3"?" fﬁ%ﬁ’;‘“—“ -~.==-“=a %% A ‘x -.3‘- '*»":'“ &3 .-5-"%2‘:’2"'-.‘.-';‘.‘2:..‘-'&;::: ﬁf%: ?‘»\:_ : -“%-“-b;.? *-fe?“':-s

L Py P ' <A A, i

‘I'“'-L ) 1‘“‘-&: J ) e, : '.- _. - i, . 'y ¥
.i:‘:ﬁmm.i.i.i. M:I.‘:.i.i. o, i ol G ...i.i. '.-;-\ﬁ:::mi.i.i. '

FIG 2C

f

., . bl : .- L] -|_ y .o : -.- . ", _.-... .y " W 1-. -y I - ¥ ..-- toT wy " LT 1. ‘. L k i X ”. B : , "l - '*i-
; . m “"‘Q oy, ' R fa : Ty “" o B ".ﬂ"'ﬂq:-‘ Hmw ——
ot - WAL 1_%1_ A, ¥ PN - A, SEERRA, - T SRR, ‘wln'w A PR, lu'm! h‘:;ﬁwghhh i - W~ s ¥ I ¥ SRR le'nle lo'nls's’iele's'n's! ‘wle

FIG 2D



U.S. Patent Feb. 27,2018 Sheet 3 of 4 US 9.905.470 B2

R
r & -.-_
- i
‘ L e o R A =i mip AR g RE EE e - R - mip hdp REE A e Er & JE - - =iy B RAEA RS - i, R - R - rg g R R g R i F R v = g R iR R F B rdpg =g R d e - AR i rdfF v g R R L ] 3 .
-'" l-.l - - - - -- -r"l I"l' e FE MR B R - - r'-"- - ¥ ' B'F -"-'- -' - - - .l -i-l' N .-r - -- - - ‘W or'E *R'F 'R B'R .-I- - -- - 'm r'E +'F F'R'E 'R &R - - -- - - -'F ¥F FER'E l:i = - - -- -'- - -i-l' ll- --- .-i- ~
P L L e P T L L T T .o .
i- - - B A e, e e, wde wde v A w o s B e A, e = ek = o e e dm e ad mde wk wde e e, e e o wm o - de. . e e L A . 1 e L m e w B T d e A Tk w - i
'lll' Eepm e e s cupr T Eep e pm fpp fmr e e sy rojpsp msp may e fpm fuee s e e s rar wamsp map pa dpak jur dmeE . e “ur wop wopdgr wo pm ipm e - duse e N rop vop meps pw . mrodm s s o wop mep peped pm e e sper ey rp =y mor wEp - . . 1 .
_l-_ Nk B b B, R % R rEA N R A -k AR R EF rE =R EEE ML & ok WE % -% sFoeh b EEAr & A W GEF FrEF vd AE AN A& b % EE=FTrF bk E:AR- k-% N B crEEF=FEE N AE AW & O F-F-EFAEEN R E [:l-li' .
] . ! }
- » .
_'._ll AL SL N S o TR LAL LRI N R N s rr ko LULRE FLEE L SN A N LR L N LALEL I N A el LA LTI L L T N L e A rr ke e o LI L AL e = E ok s L R S N L N AL LN B NN R d . " _'* “ ™

T N I R R bodeyiiegnytiog -. .-. .-. R N A A E R ™.

Al

i ﬁiﬂiﬁiiﬂh |

.::f:sf--a*w- ‘\ ", i

------

™

t"-l:-r'f .
-
»

-
g"
- "

LR R RN NN N R R RRERERNNENENERERRRERRNENENERERLRNRRNENENERRLRLRRLERNENENERRRRNRD.)
c Hr el e i - M« drn drdlpcs drr drc- rr drw Al brw A dr ok drw Al e b F
.- oW L BEEE BCNN B RN RN B L IO IPRN B RENE RN R #4821 2w’ w1 B LI R b B
\\\\\\\\\\\\\\\\\\\\\\\\\\ h
...................

Lo e [ SO S P P L LS SUNE ST P ST LN LU A lll-"l- wi 'll-"l- ' r"-"n- lll-

111111111111111111111111
---------------

RN i‘i‘i‘itﬁ}iziéiﬁ“iiii{i{i{zizi s
R U R A A

'ﬂ- R

...E.-".l:"‘”' m"".l-i .f:!"‘:’.k.:‘h ;\.:3*

+1G 2F

%) ": SN
‘.:".-i‘lil’




U.S. Patent Feb. 27,2018 Sheet 4 of 4 US 9.905.470 B2

FIG 3



US 9,905,470 B2

1

ARRAY SUBSTRATE AND
MANUFACTURING METHOD FOR THE
SAME

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates to a liquid crystal field, and

more particularly to an array substrate and a manufacturing,
method for the same.

2. Description of Related Art

In an Active Matrix Liquid Crystal Display (AMLCD) or
an Active-matrix organic light emitting diode (AMOLED)
display, a Gate Driver on Array (GOA) technology 1is
utilized to achieve a narrow-frame el

eCl.

Wherein, 1n the GOA technology, 1n the manufacturing
process for an array substrate, two metal layers disposed
separately are required. At the same time, the two metal
layers have to cross a gate insulation layer of the array
substrate for connecting. Therefore, how to connecting the
two metal layers by a relative simple way in order to
improve the production efliciency 1s an urgent problem need
to be solved. Besides, 1n order to realize connecting of the
two metal layers. In the manufacturing process of the array
substrate, two diflerent masks are required to respectively
patterning a semiconductor layer and the gate insulation
layer, which increases the manufacturing cost for the array
substrate.

SUMMARY OF THE INVENTION

The main technology problem solved by the present
invention 1s to provide: an array substrate and a manufac-
turing method for the same, which adopts one mask for
patterning a semiconductor layer and a gate msulation layer
in order to reduce the production cost of the array substrate.
Besides, the present invention can realize the connecting of
the two metal layers in the array substrate with a relative
simple way 1n order to improve the production efliciency of
the array substrate.

In order to solve the above technology problem, a tech-
nology solution adopted by the present invention 1s: a
manufacturing method for an array substrate, comprising
following steps: providing a substrate, depositing a first
metal layer on the substrate, and patterning the first metal
layer through a first mask 1n order to form a gate electrode
and a first conductive layer which are disposed at an interval;
depositing a gate isulation layer on the gate electrode and
the first conductive layer; depositing a semiconductor layer
on the gate 1nsulation layer, and patterning the semiconduc-
tor layer and the gate insulation layer through a second mask
in order to form a through hole for revealing the first
conductive layer; patterning the semiconductor layer
through the gate electrode and the first conductive layer in
order to form a first channel region and a second channel
region which are disposed at an interval, wherein the first
channel region 1s correspondingly located above the gate
clectrode, and the second channel region 1s correspondingly
located above the first conductive layer; and depositing a
second metal layer on the first channel region and the second
channel region, and patterming the second metal layer
through a third mask in order to form a source electrode, a
drain electrode and a second conductive layer which are
disposed at intervals. Wherein, the second conductive layer
1s contacted with the first conductive layer through the
through hole; wherein, the step of patterning the semicon-
ductor layer and the gate insulation layer through a second
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2

mask 1n order to form a through hole for revealing the first
conductive layer 1s: coating a first photoresist layer on the
semiconductor layer; performing a front exposing and devel-
oping to the first photoresist layer through the second mask;
wet etching the first photoresist layer, the semiconductor
layer and the gate insulation layer after developing; and
removing the first photoresist layer after wet etching in order
to form the through hole for revealing the first conductive
layer at the semiconductor layer and the gate insulation
layer; wherein, the step of patterning the semiconductor
layer through the gate electrode and the first conductive
layer 1n order to form a first channel region and a second
channel region 1s: coating a second photoresist layer on the
semiconductor layer; performing back exposing and devel-
oping to the second photoresist layer through the gate
clectrode and the first conductive layer; wet etching the
second photoresist layer and the semiconductor layer after
developing; and removing the second photoresist layer after
wet etching in order to form the first channel region and the
second channel region in the semiconductor layer.

Wherein, the step of depositing a gate insulation layer on
the gate electrode and the first conductive layer specifically
1s: depositing the gate insulation layer on the gate electrode
and the first conductive layer through a plasma enhanced
chemical vapor deposition (PECVD) method; and the step of
depositing a semiconductor layer on the gate imnsulation layer
specifically 1s: depositing the semiconductor layer on the
gate insulation layer through a physical vapor deposition
(PVD) method.

Wherein, a matenal of the semiconductor layer 1s indium
gallium zinc oxide.

In order to solve the above technology problem, another
technology solution adopted by the present mvention is: a
manufacturing method for an array substrate, comprising
following steps: providing a substrate, depositing a {irst
metal layer on the substrate, and patterning the first metal
layer through a first mask 1n order to form a gate electrode
and a first conductive layer which are disposed at an interval;
depositing a gate insulation layer on the gate electrode and
the first conductive layer; depositing a semiconductor layer
on the gate insulation layer, and patterning the semiconduc-
tor layer and the gate insulation layer through a second mask
in order to form a through hole for revealing the first
conductive layer; patterning the semiconductor layer
through the gate electrode and the first conductive layer in
order to form a first channel region and a second channel
region which are disposed at an interval, wherein the first
channel region 1s correspondingly located above the gate
clectrode, and the second channel region 1s correspondingly
located above the first conductive layer; and depositing a
second metal layer on the first channel region and the second
channel region, and patterming the second metal layer
through a third mask 1n order to form a source e¢lectrode, a
drain electrode and a second conductive layer which are
disposed at intervals. Wherein, the second conductive layer
1s contacted with the first conductive layer through the
through hole.

Wherein, the step of depositing a gate insulation layer on
the gate electrode and the first conductive layer specifically
1s: depositing the gate insulation layer on the gate electrode
and the first conductive layer through a plasma enhanced
chemical vapor deposition (PECVD) method; and the step of
depositing a semiconductor layer on the gate insulation layer
specifically 1s: depositing the semiconductor layer on the
gate msulation layer through a physical vapor deposition

(PVD) method.
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Wherein, the step of patterning the semiconductor layer
and the gate 1insulation layer through a second mask 1n order
to form a through hole for revealing the first conductive
layer 1s: coating a first photoresist layer on the semiconduc-
tor layer; performing a front exposing and developing to the
first photoresist layer through the second mask; wet etching
the first photoresist layer, the semiconductor layer and the
gate mnsulation layer after developing; and removing the first
photoresist layer after wet etching in order to form the
through hole for revealing the first conductive layer at the
semiconductor layer and the gate insulation layer.

Wherein, the step of patterning the semiconductor layer
through the gate electrode and the first conductive layer in
order to form a first channel region and a second channel
region 1s: coating a second photoresist layer on the semi-
conductor layer; performing back exposing and developing
to the second photoresist layer through the gate electrode
and the first conductive layer; wet etching the second
photoresist layer and the semiconductor layer after devel-
oping; and removing the second photoresist layer after wet
cetching in order to form the first channel region and the
second channel region 1n the semiconductor layer.

Wherein, a material of the semiconductor layer 1s indium
gallium zinc oxide.

In order to solve the above technology problem, another
technology solution adopted by the present invention 1s: an
array substrate, comprising: a substrate, a first metal layer, a
gate 1sulation layer, a semiconductor layer and a second
metal layer sequentially disposed from bottom to top;
wherein, the first metal layer includes a gate electrode and
a first conductive layer which are disposed at an 1nterval; the
semiconductor layer includes a first channel region and a
second channel region which are disposed at an interval; the
second metal layer includes a source electrode, a drain
clectrode and a second conductive layer which are disposed
at intervals; wherein, the first channel region 1s correspond-
ingly located above the gate electrode, and the second
channel region 1s correspondingly located above the first
conductive layer; wherein, the source electrode and the drain
clectrode are contacted with the first channel region, the
second conductive layer 1s contacted with the second chan-
nel region and also contacted with the first conductive layer
through a through hole; and wherein, the gate insulation
layer and the semiconductor layer are patterned through one
mask.

Wherein, the second channel region includes a first chan-
nel portion and a second channel portion, the first channel
portion and the second channel portion are disposed at two
sides of the through hole, wherein, the second conductive
layer covers the first channel portion, the through hole and
the second channel portion.

Wherein, a material of the first metal layer and the second
metal layer 1s copper, aluminum or molybdenum.

Wherein, a material of the gate insulation layer 1s silicon
oxide or silicon nitride.

Wherein, a material of the semiconductor layer 1s indium
gallium zinc oxide.

The beneficial effect of the present invention 1s: 1n the
array substrate and the manufacturing method of the present,
through patterning the first metal layer through a first mask
to form a gate electrode and a first conductive layer which
are disposed at an interval; patterning the semiconductor
layer and the gate insulation layer through a second mask to
form a through hole for revealing the first conductive layer;
patterning the semiconductor layer through the gate elec-
trode and the first conductive layer to form a first channel
region and a second channel region which are disposed at an
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4

interval; patterning the second metal layer through a third
mask to form a source electrode, a drain electrode and a
second conductive layer which are disposed at intervals;

wherein, the second conductive layer 1s contacted with the
first conductive layer through the through hole. Through
above way, the gate insulation layer and the semiconductor
layer are patterned through one mask to reduce the produc-
tion cost. Besides, the present invention realize the connect-
ing of the first conductive layer and the second conductive
layer by a relative simple way so as to improve the produc-
tion efliciency of the array substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a flowchart of a manufacturing method for an
array substrate according to an embodiment of the present
invention;

FIG. 2A-2G 15 a schematic structure diagram for an array
substrate in the manufacturing process of the manufacturing
method shown 1n FIG. 1; and

FIG. 3 1s a schematic structure diagram of the array

substrate manufactured by the manufacturing method shown
in FIG. 1.

(Ll

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENT

In the embodiment and claims of the present invention,
some vocabularies are used to indicate some specific ele-
ments. A person skilled in the art can understand that
manufacturers may use a different vocabulary to indicate a
same element. The present embodiment and claims do not
use the difference 1 the vocabularies to distinguish the
clements. The present embodiment and claims utilize the
difference in the functions of the elements to distinguish the
clements. The following content combines with the draw-
ings and the embodiment for describing the present inven-
tion 1n detail.

FIG. 1 1s a flowchart of a manufacturing method for an
array substrate according to an embodiment of the present
invention; FIG. 2A-2G 1s a schematic structure diagram for
an array substrate i the manufacturing process of the
manufacturing method shown 1n FIG. 1. It should be noted
that 11 there exists a substantially same result, the method of
the present invention 1s not limited to the flowchart shown
in FIG. 1. As shown 1n FIG. 1, the method includes follow-
ing steps:

Step S101: providing a substrate, depositing a first metal
layer on the substrate, and patterning the first metal layer
through a first mask in order to form a gate electrode and a
first conductive layer which are disposed at an interval.

In the step S101, the substrate 1s preferably a glass
substrate, a material of the first metal layer 1s copper,
aluminum or molybdenum.

With combined reference to FIG. 2A, FIG. 2A 1s a
cross-sectional view of a gate electrode 21 and a first
conductive layer 22 after using a first mask for patterning the
first metal layer deposited on the substrate 10.

Step S102: depositing a gate insulation layer on the gate
clectrode and the first conductive layer.

In the step S102, the step of depositing a gate isulation
layer on the gate electrode and the first conductive layer
specifically 1s: depositing the gate insulation layer on the
gate electrode and the first conductive layer through a
plasma enhanced chemical vapor deposition (PECVD)
method. Preferably, a maternial of the gate insulation layer 1s
s1licon oxide or silicon nitride.
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Step S103: depositing a semiconductor layer on the gate
insulation layer, and patterning the semiconductor layer and
the gate isulation layer through a second mask 1n order to
form a through hole for revealing the first conductive layer.

In the step S103, the step of depositing a semiconductor
layer on the gate insulation layer specifically 1s: depositing
the semiconductor layer on the gate insulation layer through
a physical vapor deposition (PVD) method. Preferably, a
material of the semiconductor layer 1s indium gallium zinc
oxide (IGZ0).

Wherein, the step of patterning the semiconductor layer
and the gate insulation layer through a second mask 1n order
to form a through hole for revealing the first conductive
layer specifically 1s: coating a first photoresist layer on the
semiconductor layer; performing a front exposing and devel-
oping to the first photoresist layer through the second mask;
wet etching the first photoresist layer, the semiconductor
layer and the gate msulation layer after developing; remov-
ing the first photoresist layer after wet etching 1n order to
form the through hole for revealing the first conductive layer
at the semiconductor layer and the gate insulation layer.

With combined reference to FIG. 2B, FIG. 2C and FIG.
2D. Wherein, FIG. 2B shows a cross-sectional view of the
substrate 10, the gate electrode 21, the first conductive layer
22, the gate 1nsulation layer 30 and the semiconductor layer
40 coating with a first photoresist layer 41. FIG. 2C shows
a cross-sectional view of the substrate 10, the gate electrode
21, the first conductive layer 22, the gate insulation layer 30,
the semiconductor layer 40 and the first photoresist layer 41
alter front exposing and developing the first photoresist
layer 41. FIG. 2D shows a cross-sectional view of the
substrate 10, the gate electrode 21, the first conductive layer
22, the gate msulation layer 30, the semiconductor layer 40
and the through hole 23 for revealing the first conductive
layer 22 after wet etching the first photoresist layer 41.

Step S104: patterning the semiconductor layer through the
gate electrode and the first conductive layer 1n order to form
a first channel region and a second channel region which are
disposed at an interval.

In the step S104, the step of patterning the semiconductor
layer through the gate electrode and the first conductive
layer in order to form a first channel region and a second
channel region which are disposed at an interval 1s: coating
a second photoresist layer on the semiconductor layer;
performing back exposing and developing to the second
photoresist layer through the gate electrode and the first
conductive layer; wet etching the second photoresist layer
and the semiconductor layer after developing; removing the
second photoresist layer after wet etching 1n order to form
the first channel region and the second channel region 1n the
semiconductor layer. The person skilled in the art can
understand that in the step S104, using the gate electrode and
the first conductive layer as a mask can reduce the number
of the masks used 1n the manufacturing process of the array
substrate, and the manufacturing cost of the array substrate.

Wherein, the first channel region 1s located above the gate
clectrode, and the second channel region 1s located above the
first conductive layer. With reference to FIG. 2E, FIG. 2F
and FIG. 2G. Wherein, FIG. 2E shows a cross-sectional
view ol the substrate 10, the gate electrode 21, the first
conductive layer 22, the gate insulation layer 30 and the
semiconductor layer 40 coating with the second photoresist
layer 42. FIG. 2F shows a cross-sectional view of the
substrate 10, the gate electrode 21, the first conductive layer
22, the gate msulation layer 30, the semiconductor layer 40
and the second photoresist layer 42 after back exposing the
second photoresist layer 42 through the gate electrode and
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the first conductive layer and after developing. FIG. 2G
shows a cross-sectional view of the substrate 10, the gate
clectrode 21, the first conductive layer 22, the gate insulation
layer 30, the first channel region 43 and the second channel
region 44 removing the second photoresist layer 42 and after
wet etching.

Step S103, depositing a second metal layer on the first
channel region and the second channel region, and pattern-
ing the second metal layer through a third mask 1n order to
form a source electrode, a drain electrode and a second
conductive layer which are disposed at intervals. Wherein,
the second conductive layer 1s contacted with the first
conductive layer through the through hole.

In the step S105, the step of depositing a second metal
layer on the first channel region and the second channel
region specifically 1s: depositing the second metal layer on
the first channel region and the second channel region
through a physical vapor deposition method. Preferably, a
material of the second metal layer 1s copper, aluminum or
molybdenum.

In the present embodiment, the material of the first metal
layer and the material of the second metal layer are different.
In another embodiment, the material of the first metal layer
and the material of the second metal layer may be the same.

In the present embodiment, the source electrode and the
drain electrode are contacted with the first channel region,
and the second conductive layer 1s contacted with the second
channel region. In another embodiment, 1t can only reserve
the first channel region, and the second conductive layer 1s
directly contacted with the first conductive layer through the
through hole.

With also reference to FIG. 3, FIG. 3 1s a schematic
structure diagram of the array substrate manufactured by the
manufacturing method shown in FIG. 1. As shown 1n FIG.
3, the array substrate includes the substrate 10, the first metal
layer, the gate 1msulation layer 30, the semiconductor layer
and the second metal layer sequentially disposed from
bottom to top.

Wherein, the first metal layer includes the gate electrode
21 and the first conductive layer 22 which are disposed at an
interval. The semiconductor layer includes the first channel
region 43 and the second channel region 44 which are
disposed at an iterval. The second metal layer includes the
source electrode 51, the drain electrode 52 and the second
conductive layer 53 which are disposed at intervals.

Wherein, the first channel region 43 is correspondingly
located above the gate electrode 21, and the second channel
region 44 1s correspondingly located above the first conduc-
tive layer 22. The source electrode 51 and the drain electrode
52 are contacted with the first channel region 43. The second
conductive layer 53 1s contacted with the second channel
region 44 and also contacted with the first conductive layer
22 through the through hole.

Wherein, the through hole 23 1s manufactured by pattern-
ing the gate msulation layer 30 and the semiconductor layer
through a mask.

Wherein, the gate insulation layer 30 and the semicon-
ductor layer are patterned through a mask.

Preferably, the second channel region 44 includes a first
channel portion 441 and a second channel portion 442. The
first channel portion 441 and the second channel portion 442
are disposed at two sides of the through hole 23. The second
conductive layer 53 covers the first channel portion 441, the
through hole 23 and the second channel portion 442.

Preferably, the material of the gate electrode 21 and the
first conductive layer 22 which are located at the first metal
layer, and the material of the source electrode 31, the drain
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clectrode 52 and the second conductive layer 53 which are
located at the second metal layer are copper, aluminum or
molybdenum.

Preferably, a matenial of the gate insulation layer 30 1s
s1licon oxide or silicon nitride.

Preferably, a material of the first channel region 43 and
the second channel region 44 which are located at the
semiconductor layer 1s indium gallium zinc oxide.

The beneficial effect of the present invention 1s: 1 the
array substrate and the manufacturing method of the present,
through patterning the first metal layer through a first mask
to form a gate electrode and a first conductive layer which
are disposed at an interval; patterning the semiconductor
layer and the gate insulation layer through a second mask to
form a through hole for revealing the first conductive layer;
patterning the semiconductor layer through the gate elec-
trode and the first conductive layer to form a first channel
region and a second channel region which are disposed at an
interval; patterning the second metal layer through a third
mask to form a source electrode, a drain electrode and a
second conductive layer which are disposed at intervals;
wherein, the second conductive layer 1s contacted with the
first conductive layer through the through hole. Through
above way, the gate 1msulation layer and the semiconductor
layer are patterned through one mask to reduce the produc-
tion cost. Besides, the present invention realize the connect-
ing of the first conductive layer and the second conductive
layer by a relative simple way so as to improve the produc-
tion efliciency of the array substrate.

The above embodiments of the present invention are not
used to limit the claims of this mvention. Any use of the
content in the specification or in the drawings of the present
invention which produces equivalent structures or equiva-
lent processes, or directly or indirectly used in other related
technical fields 1s still covered by the claims in the present
invention.

What 1s claimed 1s:
1. A manufacturing method for an array substrate, com-
prising following steps:

providing a substrate, depositing a first metal layer on the
substrate, and patterning the first metal layer through a
first mask 1n order to form a gate electrode and a first
conductive layer which are disposed at an interval;

depositing a gate isulation layer on the gate electrode
and the first conductive layer;

depositing a semiconductor layer on the gate insulation
layer, and patterning the semiconductor layer and the
gate msulation layer through a second mask 1n order to
form a through hole for revealing the first conductive
layer;

patterning the semiconductor layer through the gate elec-
trode and the first conductive layer in order to form a
first channel region and a second channel region which
are disposed at an interval, wherein the first channel
region 1s correspondingly located above the gate elec-
trode, and the second channel region 1s correspondingly
located above the first conductive layer; and

depositing a second metal layer on the first channel region
and the second channel region, and patterning the
second metal layer through a third mask in order to
form a source electrode, a drain electrode and a second
conductive layer which are disposed at intervals,
wherein, the second conductive layer 1s contacted with
the first conductive layer through the through hole;
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wherein, the step of patterning the semiconductor layer
and the gate 1nsulation layer through a second mask 1n
order to form a through hole for revealing the first
conductive layer 1s:

coating a {first photoresist layer on the semiconductor

layer;

performing a front exposing and developing to the first

photoresist layer through the second mask;
wet etching the first photoresist layer, the semiconductor
layer and the gate insulation layer after developing; and

removing the first photoresist layer after wet etching 1n
order to form the through hole for revealing the first
conductive layer at the semiconductor layer and the
gate msulation layer;

wherein, the step of patterning the semiconductor layer

through the gate electrode and the first conductive layer
in order to form a first channel region and a second
channel region 1is:

coating a second photoresist layer on the semiconductor

layer;

performing back exposing and developing to the second

photoresist layer through the gate electrode and the first
conductive layer;

wet etching the second photoresist layer and the semi-

conductor layer after developing; and

removing the second photoresist layer after wet etching 1n

order to form the first channel region and the second
channel region in the semiconductor layer.

2. The manufacturing method according to claim 1,
wherein,

the step of depositing a gate insulation layer on the gate

clectrode and the first conductive layer specifically 1s:
depositing the gate insulation layer on the gate elec-
trode and the first conductive layer through a plasma
enhanced chemical vapor deposition (PECVD)
method; and

the step of depositing a semiconductor layer on the gate

insulation layer specifically 1s: depositing the semicon-
ductor layer on the gate insulation layer through a
physical vapor deposition (PVD) method.
3. The manufacturing method according to claim 1,
wherein, a material of the semiconductor layer 1s indium
gallium zinc oxide.
4. A manufacturing method for an array substrate, com-
prising following steps:
providing a substrate, depositing a first metal layer on the
substrate, and patterning the first metal layer through a
first mask 1n order to form a gate electrode and a first
conductive layer which are disposed at an interval;

depositing a gate insulation layer on the gate electrode
and the first conductive layer;

depositing a semiconductor layer on the gate insulation

layer, and patterning the semiconductor layer and the
gate msulation layer through a second mask in order to
form a through hole for revealing the first conductive
layer;

patterning the semiconductor layer through the gate elec-

trode and the first conductive layer 1in order to form a
first channel region and a second channel region which
are disposed at an interval, wherein the first channel
region 1s correspondingly located above the gate elec-
trode, and the second channel region 1s correspondingly
located above the first conductive layer; and
depositing a second metal layer on the first channel region
and the second channel region, and patterning the
second metal layer through a third mask 1n order to
form a source electrode, a drain electrode and a second
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conductive layer which are disposed at intervals,
wherein, the second conductive layer 1s contacted with
the first conductive layer through the through hole.
5. The manufacturing method according to claim 4,
wherein,
the step of depositing a gate msulation layer on the gate
clectrode and the first conductive layer specifically 1s:
depositing the gate insulation layer on the gate elec-
trode and the first conductive layer through a plasma
enhanced chemical vapor deposition (PECVD)
method; and
the step of depositing a semiconductor layer on the gate
insulation layer specifically 1s: depositing the semicon-
ductor layer on the gate insulation layer through a
physical vapor deposition (PVD) method.
6. The manufacturing method according to claim 4,
wherein, the step of patterning the semiconductor layer and
the gate msulation layer through a second mask 1n order to

form a through hole for revealing the first conductive layer
1S:
coating a {irst photoresist layer on the semiconductor
layer;
performing a front exposing and developing to the first
photoresist layer through the second mask;

10

wet etching the first photoresist layer, the semiconductor
layer and the gate insulation layer after developing; and
removing the first photoresist layer after wet etching 1n
order to form the through hole for revealing the first
conductive layer at the semiconductor layer and the
gate msulation layer.
7. The manufacturing method according to claim 4,
wherein, the step of patterning the semiconductor layer

through the gate electrode and the first conductive layer in
order to form a first channel region and a second channel

region 1s:
coating a second photoresist layer on the semiconductor
layer;
performing back exposing and developing to the second
photoresist layer through the gate electrode and the first
conductive layer;
wet etching the second photoresist layer and the semi-
conductor layer after developing; and
removing the second photoresist layer after wet etching 1n
order to form the first channel region and the second
channel region in the semiconductor layer.
8. The manufacturing method according to claim 4,
wherein, a material of the semiconductor layer 1s indium
gallium zinc oxide.
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